Introduction {#sec1-1}
============

Asthma is one of the most widespread chronic pathologies in the world, whose first episodes predominantly occur in infancy. Despite asthma is less diagnosed in Italy than in many other countries, either for adults or infants,^[@ref1]^ (its incidence in infants is about 8-10%) it is the main leading cause of hospitalization and school absenteeism among children.^[@ref2]^ This kind of pediatric conditions are characterized by a developmental and social complexity,^[@ref3]^ due to the diversification of the individual case histories that report various symptoms, different incidence of more or less severe attacks, as well as to a different natural history of the disease in the same child during the developmental trend.^[@ref10],[@ref11]^ Such intricacy is ascribable to the different dysfunctional evolutional outcomes which asthma may bring, and which in turn could lead, according to the Pediatric Psychology perspective, to the alteration of the dynamic of children's development concerning the relationship between the epistemic bipolarities that are the basis for the dynamic trend: continuity/discontinuity; automatisms/intentionality; nature/culture; *etc.*^[@ref12],[@ref13]^

A cluster of dysfunctionalities are linked to the chronicity of asthmatic pathologies, such as obsessive routines displayed by behavioral stereotypies;^[@ref14],[@ref15]^ difficulties related to the distinctive stages of identity construction,^[@ref16],[@ref17]^ the lack of focus and attention,^[@ref8]^ a decreasing sense of self-efficacy, the rigidity of the locus of control,^[@ref18]^ an emotional dysregulation,^[@ref19]^ marked by the tendency to inhibit negative feelings such as anger and sadness,^[@ref8],[@ref20]^ and a dysfunctional use of emotion regulatory strategies in response to the environmental demands.^[@ref15]^ Emotions that lead to episodes of crying, anger, laugh, or fear can be likely triggers for an asthma attack, since they may cause hyperventilation, hypocapnia, and consequently bronchoconstriction.^[@ref7],[@ref21]^ It has to be included also, a difficult management of affectivities,^[@ref22]^ and a significant correlation between anxiety and asthma.^[@ref8],[@ref23]^ The fear of asphyxia, which is part of the child's and family's representation of the asthma attack, seems to cause anxiety.^[@ref14]^ The relationship with peers may be compromised: children with untreated asthma are not able to deliver proper performances during sport activities, so they tend to the social isolation,^[@ref8]^ that heavily affects their quality of life.^[@ref24]^ Possible severe consequences for the self-image can occur, and frequently lead to a self-devaluation revealed by low levels of self-esteem.

The considerations about these various possible evolutional dysfunctional outcomes brought by asthma pathologies have suggested, according to various studies of the field,^[@ref22],[@ref25]^ the need for investigating possible internal,^[@ref26]^ and external resources of children with asthma as protective factors that may mediate and moderate the impact of the disease on their evolutional wellbeing. Some research studies have dealt with such subject,^[@ref27],[@ref28]^ and highlighted that specific features of the family functioning, such as the self-confidence, brought by the bond between the child and his parents, a healthy parental psychological functioning, the lack of couple conflicts, the parental skill to foster and develop the emotional self-regulation in children can be significant resource factors for a proper management of the disease, and for the adjustment process of children with asthma.

This study has focused on a variable of the field hardly ever studied such as the relationship with a sibling as a crucial interaction to empower the self-esteem of the child with asthma, unlikely other studies that have only dealt with the implications of having a sibling with asthma.^[@ref25]^ It has been investigated the protective valence that the relationship with a sibling may have for an asthmatic child. It has been hypothesized that not only it could be a friendly and recreational bond, but also a privileged relational context through which the child with asthma can find strength, support and satisfactions. The interaction with healthy siblings may be an empowering resource for the asthmatic child's psychic energy, that could be useful to actively face the difficulties posed by the disease, to foster the quest for wellbeing, as well as to share and release those emotions that the disease could have shelved.^[@ref29]^ According to the specific model assumed by this study that interprets the sibling relationship as a resource for the asthmatic child's development,^[@ref30]^ the basis factors of such relationship are: i) the *scaffolding* factor, a child with asthma may have the possibility to be guided and supported in interpreting and understanding the predictable events linked to the disease and its treatment; ii) the *emotional sharing* factor, the sick child may have a privileged spot where he/she can release and control anxiety, fears, and negative feelings arisen from the events correlated to the disease and its treatment; iii) the *decision making* factor, the asthmatic child can find significant stimuli to come to a decision, to deal with specific activities, as well as to undertake to accomplish tasks that could get useful to face the critical events.

It has been hypothesized that if a child with asthma perceives a relationship with his sibling based on the above-mentioned factors, his self-esteem will be supported and empowered. However, this vital internal resource, useful to actively and adjustably face the difficulties brought by the disease and treatment, can frequently emerged impaired with possible severe impact on the coping factor. This study has considered self-esteem as the body image as well as the perception of being able to manage interpersonal interactions, to control events and situations, and to handle own emotional world.

Materials and Methods {#sec1-2}
=====================

Starting from these hypotheses, the objectives are: i) investigate the presence of a significant connection between the self-esteem dimensions (interpersonal relationships, environmental control competence, emotionality, and bodily experience) and the factors related to the perception of sibship as a resource (scaffolding, emotional sharing and decision making factors) in children with asthma; ii) investigate the presence of differences among the self-esteem levels between children with asthma who have siblings, and sibling-free children suffering from the same disease.

Participants {#sec2-1}
------------

Seventy children (mean age=10.4; SD=2.2) suffering from chronic asthma, diagnosed at least one year before the beginning of the survey, have been involved. They have been divided into two groups (experimental and control) on the basis of the existence or lack of the sibship variable. The experimental group was made up of 40 children with asthma (12 females and 28 males) who had at least one sibling; while the control group was made up of 30 sibling-free children with asthma (13 females and 17 males) coupled with the other group for age and chronicity of the pathology.

The children have been collected at the outpatient department of allergology of the Hospital Unit of Pediatrics of the *Ospedali Riuniti Villa Sofia-Cervello* of Palermo, Italy.

The study has been designed as an interrelated research aimed at having an immediate effect on the work of the physicians of the outpatient department, as well as on the children involved; a sort of a cure-integrated assessment service offered to the patients of the outpatient department (medical check-up, allergies tests, follow-up, *etc.*). The following procedure has been performed: i) the physician of the outpatient department, together with the psychologist researcher, received parents and children explaining that the department was proposing them an evolutional assessment path to be activated soon after the medical check-up, or while awaiting the results of the allergy tests, in order to monitor the whole developmental path of all children with asthma involved in the research. Then, the psychologist illustrated them the features of the research, and asked parents to sign the informed consent to allow the involvement of their children, and the treatment of the data. ii) The tools of the research were administered soon after, or while awaiting the allergy tests. iii) The physician and the psychologist researcher scheduled the next appointment with the parents and children to perform the clinical monitoring, and to give them back the outcomes of the research tests.

Measures and procedures {#sec2-2}
-----------------------

The *Test Multidimensionale dell'Autostima* (TMA) scale: (the Italian version of MSCS-Multidimensional Self-Concept Scale),^[@ref31]^ is a validated and standardized questionnaire for the evaluation of distinct components of self-esteem. It consists of six 25-item scales: the interpersonal, school success, emotional and family life, corporealness, and environmental mastery scales. However, this research have used only the scales considered most appropriate to the work of the physicians, *i.e.* the scales of interpersonal relationship, competence, emotionality, and corporealness. The child is invited to express his agreement to a number of statements, and to indicate how true he considers each statement for himself. The answers correspond to a 4-mark Likert scale (*totally true*; *true*; *untrue*; *definitely untrue*). Adding up the scores of the test gets a gross total of each scale. Each gross total is added up to obtain a global gross total of the child's self-esteem. Hence, through the comparison of the normative scores of TMA, the standard scores are calculated for each scale, and for the total scale referring to self-esteem. The standard scores of each child, related to both individual and global scales, are interpreted according to the range of the standard scores of the standardization sample in order to detect the level of self-esteem of the sample of the research (over 135=extremely positive self-esteem; 126 to 135=very positive self-esteem; 116 to 125=slightly positive self-esteem; 86 to 115=standard self-esteem; 76 to 85=slightly negative self-esteem; 66 to 75=very negative self-esteem; under 66=extremely negative self-esteem). The TMA has excellent psychometric characteristics: a high level of liability (Cronbach's of each scale is \>0.80), and a low standard error of measurement (SE~m~\<3.70). With regard to the correction of the protocols and the counting of the partial and total scores, due to the elimination of the two scales and some items, some calculation expedients planned by the standardized procedures of the tool were applied.^[@ref31]^

The Brother as a Resource Questionnaire (BRQ): is a tool designed and validated by the Research Unit of Pediatric Psychology of the Psychological, Pedagogical and Educational Sciences Department of the University of the Studies of Palermo. It is aimed at investigating the individual child perception of the sibship as a resource useful to the management of risk events. It is a self-report 21-item questionnaire that implies 3-point responses of the Likert scale (1=never; 2=sometimes; 3=always). The scores of each child concerning the individual factor are interpreted according to specific pre-established range of scores, in order to detect the level of the perception of sibship. The major factors investigated have been: i) the *Scaffolding* factor *(sustaining the accomplishment of a task)*: it measures how the sibling promotes the development of specific competences, and how he/she helps the other sibling with asthma when he/she has to face the critical events related to the disease and the treatment. Twelve items are used to measure this factor, and the scores vary from 12 to 36 marks. The range of the values useful to interpret the outcomes is: from 12 to 19=*negative perception*; from 20 to 27=*standard perception*; from 28 to 36=*positive perception*. ii) The *Emotional sharing* factor: it determines the way a sibling may be perceived as a support when sorrowful and difficult moments are experienced. Five items are used to measure this factor through a 3-point Likert scale, and the scores vary from 5 to 15 marks. The range of the values useful to interpret the outcomes is: from 5 to 7=*negative perception*; from 8 to 11=*standard perception*; from 12 to 15=*positive perception*. iii) The *Decision making during recreational activities* factor: it assesses how useful resource a sibling may be when the child has to take a decision related mainly to recreational activities engaging siblings. Four items are used to measure this factor through a 3-point Likert scale, and the scores vary from 4 to 12 marks. The range of the values useful to interpret the outcomes is: from 4 to 6=*negative perception*; from 7 to 9=*standard perception*; from 10 to 12=*positive perception*. iv) The psychometric characteristics of the tool, such as reliability and validity, were assessed by different methods. The value of Cronbach's alpha, the coefficient of internal consistency, was 0.873. The applicability of the factorial analysis was assessed via both Kaiser-Meyer-Olkin test (KMO) that provided an index value of 0.877, and Bartlett's test of Sphericity whose index was null.

Analysis of data {#sec2-3}
----------------

The data collected have been codified according to the procedures relevant to the tools used, and analyzed via descriptive and parametrical analysis, through the statistic software for Social Sciences SPSS (IBM SPSS Statistics for Windows, Version 19.0. IBM Corp. Armonk, NY, USA). The data have been previously tested to verify the possible application of the parametrical tests. The Kolmogorov-Smirnov's test has been used to verify the normality of the distribution of the TMA scores and the BRQ (P\>0.05), and the Levene's test has been used to verify the homogeneity of the variances between the groups (P\>0.05).

The Multivariate Analysis of Variance (MANOVA) has been calculated through continuous variables (*i.e.* the scores got through the TMA) in order to investigate likely differences between the experimental and control group with regard to the self-esteem levels. Then, the MANOVA has assessed the valence of the sibship in relation to the self-perception of the asthmatic children.

Furthermore, Pearson's *r* coefficient of correlation has been calculated, for the experimental group, to verify likely statistically significant correlations between each factor of the sibship as a resource. They have been measured through the BRQ (scaffolding, decision making and emotional sharing), while the self-esteem dimensions have been measured through the TMA scales (interpersonal, perception of competence, emotionality and corporealness). After the correlational analysis, linear regressions have also been performed to verify the possible predictive effect of the factors of the relationship with a sibling in relation to the self-esteem.

Results {#sec1-3}
=======

With regard to the self-esteem levels of the children involved in the study, the descriptive analysis of the results acquired from the different scales of the TMA has highlighted the presence of total levels of self-esteem (total score of TMA) classifiable as standard in both groups, even though the standard score acquired by the group of sibling-free children with asthma is lower than the standard score acquired by the children with a sibling (experimental group: 94; control group: 86). Equally, the scores of the two groups gathered from each scale of the test, *i.e.* in relation to the self-esteem dimensions, are within the standard levels. Only the corporealness scale reports a slightly negative score got by the control group (standard score=80) ([Table 1](#table001){ref-type="table"}).

The same scale of corporealness has delivered results through the MANOVA that show a statistically significant difference between the scores obtained by the experimental group and those gained by the control one (F~(1-69)~=11.76, P\<.001). A further significant difference between the two groups has emerged via the emotionality scale (F~(1-69)~=14.24, P\<.001), where the control group has once more obtained the lower score, 86 equal to the 17th percentile, compared with the experimental group's score, 98 equal to the 46th percentile, albeit both scores are within the standards ([Table 2](#table002){ref-type="table"}). With regard to the scores relating to the three factors of sibship as a resource, the data report scores that are in the mean range for each of the three scales ([Table 3](#table003){ref-type="table"}). Thus, the *scaffolding* factor has obtained the standard score 23.5, SD=4.7 within the relevant average scores from 20 to 27; the *decision making* factor has obtained the standard score 8.4, SD=1.3, within the relevant average scores from 7 to 9; and the *emotional sharing* factor has obtained the standard score 9.5, SD=1.9, within the relevant standard scores from 9 to 12. The results regarding the possible correlations between the self-esteem indicators (TMA scales) and the perception of the sibship indicators (BRQ scales) show statistically significant correlations between the self-esteem scale, as for the corporealness factor, and the scaffolding as the factor of the sibship (r=0.273; P\<0.005); between the scale of the perceived competence and the scaffolding (r=0.351; P\<.005); and between the self-esteem scale, as for the interpersonal competences, and the decision making factor of the sibship (r=0.256; P\<0.005) ([Table 4](#table004){ref-type="table"}).

Considering such statistically significant correlations, the predictive effect of the factors of the relationship with a sibling with regard to the self-esteem has been measured through a linear regression analysis. This assessment has highlighted only one predictive effect: the scaffolding factor of the sibship in relation to the self-esteem as a competent subject (r^[@ref2]^=0.115; df=38; P=0.03) ([Tables 5-8](#table005 table006 table007 table008){ref-type="table"}).

Discussion and Conclusions {#sec1-4}
==========================

This study has explored the connection between the self-esteem levels and the perception that children suffering from asthma have of their own interaction with an older or peer sibling. The starting point was the hypothesis that the perception of sibship, as a relational context based on the scaffolding, emotional sharing, and decision making factors, may have a predictive valence of the self-esteem levels at different dimensions. Such focus is in contrast to much of the literature of the field that has investigated specific psychological functioning variables of parents and/or healthy siblings in pediatric chronic pathology condition.^[@ref32],[@ref33]^ It has emerged the trend to examine the likely psychological sufferance of healthy siblings, while it has hardly ever investigated the significance that the sibling interaction may have as a developmental support for both the asthmatic and healthy siblings. Therefore, the choice of shifting the point of view by considering the sibling interaction as an external resource, functional to the asthmatic child's evolutional welfare, is concurrently the innovative and strong point of this study. It is in accordance with the constructs of Pediatric Psychology,^[@ref34]^ that makes the research aiming at exploring the child's internal and external evolutional resources that can support him/her while facing the evolutional risk posed by the disease and treatment.^[@ref35]^

The small size of the sample is a limit. However, it is worth pointing out that the selection has been restrained by the atypical nature of the development of the subjects, and by the *age* variable as well.

In more detail, the results, on confirming the research hypothesis, would highlight the valence of the sibship as a protection factor that can be useful to the asthmatic children's development. Such relationship emerged to be perceived by the children with asthma involved in the study as a relational context where they can experience emotional intimacy, sense of caregiving, comparison, guide, help, and mutual cooperation in front of challenges. All this would convey not only to foster a process of strengthening of the competences of adjustment and self-esteem, which are vital to moderate the effects of anxiety and sense of lack of expertise often brought by chronic pathologies, but also to ease the coping process.^[@ref26]^ Several research projects related to the Developmental Psychology have stressed the significant correlation between self-esteem and wellbeing, which has often ascribed to good social interactions especially with peers. Thus, a relationship with significant peers, perceived as a shared supporting source, may empower the self-esteem in typical as well as atypical development. Sibship between healthy and sick children is an evolutional resource that becomes irreplaceable in the management of the criticalities linked to disease and/or treatment (*e.g.* asthma attacks). The healthy child is a sort of ally who accompanies the sick sibling, at both emotional and practical level, along the natural history of the disease from the diagnosis to its treatment. Sibship, perceived as a support, points to consider that the healthy siblings of the children with asthma, involved in the research, would have tent to play an active role in their own sibling's disease experience, and that they have felt part of their world looking at the events also from this new perspective. Particularly, it would seem that this alliance interaction has a scaffolding function, and that it is predictive of the construction of a proper self-image, in terms of the positive evaluation of the corporealness, as well as of a higher sense of competence, in terms of awareness of personal skills useful to the psychosocial adjustment. A healthy sibling who plays a scaffolding role always sustains the sick sibling, and tries to find achievable solutions together. When one of the siblings suffers from a chronic pathology, sibship functions as the moderating variable of the relation between disease and its effects on development. Thus, relationship between siblings functions as a relational resource of children with asthma, through which it can be possible to depower the likely effects of disease and its treatment on the sick child's self-image. Concurrently, the self-esteem of the healthy sibling, who plays the role of an ally, may be empowered when his/her competences will be recognized.

The inferences drawn by the results of the study suggest some implications at the level of the research, as well as of the intervention. With regard to research, the valence of the relationship between siblings for the development of children with asthma, described in this study, leads towards setting up further heuristic paths following this direction, preferably with a cross-cultural perspective. Therefore, it is hypothesized the investigation of the healthy sibling not only from the point of view of his/her likely psychological sufferance, but also from the perspective of the possibility to represent an interrelated advantage in terms of evolutional resource for the sick sibling and for him/herself as well. Moreover, a further extension of this study is expected by adding a comparison between children with asthma and children suffering from another chronic disease, in order to assess the effective weight of the type of chronicity on the evolutional valence of sibship.

In relation to the effects of this study on interventions, it is worth pointing out the importance of an active involvement of siblings in the process of cure and care of children with asthma, since the diagnosis, along each crucial stage of chronicity, starting treatment, possible change of treatment, *etc.* It would be *de facto* meaningful if the staff of health and psycho-educational workers operating in outpatient departments considered the presence of an almost peer sibling as an important resource for the quality of the compliance of both child and family. That means let healthy children take the role of precious allies in the cure and care process of children with asthma. Such an involvement of healthy siblings assumes the achievement of a mutual advantage, in that the sick child is offered sustain, and the healthy one has the chance to improve his/her evolutional development.
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###### 

The TMA (test multidimensionale dell'autostima) scores of the experimental group (N=40) and the control group (N=30).

                            Interpersonal scale   Environmental mastery scale   Emotional scale   Corporealness scale   Total scale                                                          
  ------------------------- --------------------- ----------------------------- ----------------- --------------------- ------------- ------- -------- ------------------ ------------------ ---------------
  Raw score                 71.25                 71.46                         71.82             72.53                 72.62         62.8    68.52    58.26              382.4              359.8
  Standard score            94                    94                            96                96                    98            86      94       80                 80                 75
  Confidence interval 90%   86-102                86-102                        87-105            87-105                91-105        79-94   87-101   73-87              76-84              71-79
  Classification            mean                  mean                          mean              mean                  mean          mean    mean     lightly negative   lightly negative   very negative
  Percentil rank            35°                   35°                           40°               40°                   44°           17°     35°      9°                 9°                 5°

TMA=*test multidimensionale dell'autostima; Exp gr=experimental group; Co gr=control group.*

###### 

The TMA (*test multidimensionale dell'autostima*) scores: differences between the experimental group (N=40) and the control group (N=30).

  Self-esteem (TMA)             F(df 1.69)   Sign.
  ----------------------------- ------------ -----------------------------------------
  Interpersonal scale           0.003        0.958
  Environmental mastery scale   0.046        0.831
  Emotional scale               14.24        0.001[\*](#tfn001){ref-type="table-fn"}
  Corporealness scale           11.76        0.001[\*](#tfn001){ref-type="table-fn"}

R Squared=0.000 (Adjusted R Squared=0.015)

\*P\<0.01.

###### 

The brother as a resource questionnaire (BRQ) scores: experimental group scores (N=40) and expected mean scores.

  BRQ                 Mean score of the experimental group (N=40)   Range of expected scores on the experimental group
  ------------------- --------------------------------------------- ----------------------------------------------------
  Scaffolding         941                                           Low = 480-800
  Mean = 801-1120                                                   
  High = 1121-1440                                                  
  Decision making     335                                           Low = 160-266
  Mean = 267-372                                                    
  High = 373-480                                                    
  Emotional sharing   380                                           Low = 200-333
  Mean = 334-467                                                    
  High = 468-600                                                    

###### 

Correlations between indicators of self-esteem and indicators of the relationship perception with brothers (Pearson Correlation) in the experimental group (N=40).

  Indicators of self-esteem (TMA)   Indicators of perception of the relationship with brothers (BRQ)                                             
  --------------------------------- ------------------------------------------------------------------ ----------------------------------------- --------
  Interpersonal scale               0.196                                                              0.256[\*](#tfn002){ref-type="table-fn"}   -0.067
  Environmental mastery scale       0.351[\*](#tfn002){ref-type="table-fn"}                            0.193                                     -0.034
  Emotional scale                   0.064                                                              0.026                                     -0.018
  Corporealness scale               0.273[\*](#tfn002){ref-type="table-fn"}                            -0.004                                    0.123

TMA=*test multidimensionale dell'autostima*; BRQ=brother as a resource questionnaire

\*P\<0.005.

###### 

Regressions for the TMA (*test multidimensionale dell'autostima*) corporealness scale.

  Independent variables   *r*     *r* square   *r* square change   F change   Df 1   Df 2   Sig. F change
  ----------------------- ------- ------------ ------------------- ---------- ------ ------ ---------------
  Scaffolding             0.26    0.070        .070                2.84       1      38     0.100
  Decision making         0.012   0.000        0.000               0.005      1      38     0.94
  Emotional sharing       0.22    0.052        0.052               2.08       1      38     0.15

###### 

Regressions for the TMA (*test multidimensionale dell'autostima*) emotional scale.

  Independent variables   *r*     *r* square   *r* square change   F change   Df 1   Df 2   Sig. F change
  ----------------------- ------- ------------ ------------------- ---------- ------ ------ ---------------
  Scaffolding             0.046   0.002        0.002               0.079      1      38     0.78
  Decision making         0.023   0.001        0.001               0.021      1      38     0.88
  Emotional sharing       0.101   0.010        0.010               0.38       1      38     0.53

###### 

Regressions for the TMA (*test multidimensionale dell'autostima*) environmental mastery scale.

  Independent variables   *r*     *r* square   *r* square change   F change   Df 1   Df 2   Sig. F change
  ----------------------- ------- ------------ ------------------- ---------- ------ ------ ---------------
  Scaffolding             0.33    0.115        0.115               4.93       1      38     0.032
  Decision making         0.22    0.049        0.049               1.95       1      38     0.17
  Emotional sharing       0.079   0.006        0.006               0.237      1      38     0.62

###### 

Regressions for the TMA (*test multidimensionale dell'autostima*) interpersonal scale.

  Independent variables   *r*     *r* square   *r* square change   F change   Df 1   Df 2   Sig. F change
  ----------------------- ------- ------------ ------------------- ---------- ------ ------ ---------------
  Scaffolding             0.19    0.036        0.036               1.42       1      38     0.24
  Decision making         0.26    0.067        0.067               2.74       1      38     0.106
  Emotional sharing       0.012   0.000        0.000               0.005      1      38     0.94
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